Transfection with p21 and p53 tumor suppressor plasmids suppressed breast tumor growth in syngeneic mouse model.
Treatment of breast cancer by delivering important tumor suppressor plasmids is a promising approach in the field of clinical medicine. We transfected p21 and p53 tumor suppressor plasmids, into different breast cancer cell lines using inorganic nanoparticles (NPs) of carbonate apatite to evaluate the effect of gene expression on reducing breast cancer cell growth. In triple negative MDA-MB-231 breast cancer cell line, the cytotoxicity assay upon combined delivery of p21 and p53 plasmid loaded NPs showed significant decrease in cell growth compared to distinct p21 or p53 treatments. Also, in MCF-7 and 4T1 cell lines, significant reduction in cellular growth was observed following p21 or p53 plasmid transfection. The Western blot data showed that NP loaded p21 and p53 transgene delivery in MDA-MB-231 cell line resulted in a noteworthy decrease in phosphorylated form of MAPK protein of MAPK/ERK pathway. The in vivo studies in syngeneic breast cancer mouse model demonstrated that the rate of growth and final tumor volume were reduced to a greater extent in mice that received intravenous injection of p21 + NP and p53 + NP therapeutics.